Pharmacological evidence that the sympathetic nervous system mediates the increase in renin secretion produced by immobilization and head-up tilt in rats.
To determine the mechanism by which immobilization and head-up tilt under inactin anesthesia increase plasma renin activity (PRA), the effect of these stimuli on plasma levels of vasoactive intestinal polypeptide (VIP) were measured and the effect of the beta-adrenergic blocking drug, propranolol on the response of plasma renin activity determined. Increases in circulating VIP are known to stimulate secretion of renin. After 10 min of immobilization, plasma renin activity was increased and VIP in plasma was unchanged. After 30 min of tilting, plasma renin activity was also increased and VIP in plasma was unchanged. The increases in plasma renin activity were blocked by propranolol. Inactin anesthesia by itself increased plasma renin activity and this response was unaffected by propranolol and associated with a small decrease, rather than an increase in VIP in plasma. The results indicate that the responses of plasma renin activity to immobilization and head-up tilt are due to increased secretion of renin mediated by the sympathetic nervous system. On the other hand, the increase in secretion of renin produced by inactin anesthesia does not appear to be mediated by the sympathetic nervous system. There was no evidence that VIP was responsible for any of the increases.